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General Information
All reactions were performed under argon atmosphere or atmospheric air in Pyrex glassware equipped with a magnetic stir bar, unless otherwise indicated. Solvents were filtered using LC Technology Solutions INC. Solvent Systems. All other commercial reagents were used without further purification, unless otherwise noted. Reactions were monitored by thin layer chromatography (TLC) analysis of aliquots using glass sheets pre-coated (0.2 mm layer thickness) with silica gel 60 F254 (E. Merck). TLC plates were viewed under UV light and stained with potassium permanganate or p-anisaldehyde staining solution. Column chromatography was carried out with silica gel 60 (230-400 mesh, Merck). Yields refer to products isolated after purification, unless otherwise stated. Proton nuclear magnetic resonance (1H NMR) spectra were recorded on a Bruker AMX 400 MHz. NMR samples were dissolved in chloroform-d (unless specified otherwise) and chemical shifts are reported in ppm referenced to residual undeuterated solvent. Data are reported as follows: chemical shift, multiplicity, coupling, integration. Carbon nuclear magnetic resonance (13C NMR) spectra were recorded on the same Bruker instrument as in proton NMR using 101 MHz. IR spectra were recorded with an Agilent Technologies Cary 630 FTIR Spectrometer equipped with a diamond ATR module. HRMS were obtained on a Kratos Analytical Concept instrument (University of Ottawa Mass Spectrum Centre).
General Procedure 1 (GP1).

Direct C-H alkylation of heteroarenes from unactivated ethers.
To a solution of heterocycle (0.5 mmol) in a mixture of acetone/H 2 O (for cyclic ethers, 7:3, 3.5 mL/1.5 mL) or CH 3 CN/H 2 O (for acyclic ethers, 9:1, 4.5 mL/0.5 mL) was added the corresponding ether (10 mmol, 20 equiv.), K 2 S 2 O 8 (405 mg, 1.5 mmol, 3 equiv.) and TFA (40 μL, 0.5 mmol). The mixture was then stirred for 1.25h (with dioxane) or 2h (other ethers) under reflux. The reaction was quenched with saturated aqueous NaHCO 3 (8 mL) and extracted with ethyl acetate (2 × 25 mL). The combined organic phases were dried over MgSO 4 and concentrated under reduced pressure. The crude product was further purified by chromatography on silica gel to give the desired product. Products were characterized by 1H and 13C NMR, IR, and HRMS. All reactions were performed on 0.5 mmol of isoquinoline, 1.5 mmol K 2 S 2 O 8 , 10 mmol ether and 5 mL of the mixture of solvent considered. Yields determined by 1 H NMR analysis using an internal standard (acetyl-1-cyclohexene). a Time of reaction: 2h 
Optimization Reactions
2-(1-ethoxyethyl)-4-methylquinoline (3m)
Prepared according to GP1. NMR spectra were in accordance with literature data.
ii Purification on silica: AcOEt/Hexanes 1:9, colorless oil, 0.23 mmol, 49 mg, 46%. 
5-(1,4-dioxan-2-yl)-2,3-dimethylpyrazine (3w)
